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background: High dose of loop diuretics has been associated with poor outcome in heart failure patients. However, it remains to be uncertain 
whether even standard dose of diuretics would be related to worsening renal function and cardiac events in chronic heart failure (CHF) patients, 
from a viewpoint of cardiac sympathetic nerve activity (CSNA).
methods:  We enrolled 113 euvolemic CHF outpatients with LVEF<40% and divided all pts into 2 groups according to the furosemide dose, the 
standard furosemide dose (SD) group: ≥40 - 80mg/d (n=56) and the low dose (LD) group <40mg/d (n=57). As an index of CSNA, we measured 
the cardiac MIBG washout rate (WR). The primary endpoint was chronic kidney injury (CKI), defined as an increase of more than 0.3mg/dl from the 
baseline Cr value, and secondary endpoint was cardio-renal events (CRE) which included cardiac event and the requirement of renal replacement 
therapy.
results:  MIBG-WR at the entry was significantly greater in SD than LD groups (34.5±14.9 vs 25.4±12.5%,p=0.0006). During a follow up period of 
6.0±4.5 years, 57 pts had CKI and 55 pts had CRE. SD group had significantly higher risks of CKI (59% vs 42% p=0.001, HR 2.3 (1.3-3.9)) and CRE 
(63% vs 35% p=0.0002, HR 2.2 (1.2-3.9)) than LD. At Cox multivariate analysis, SD was significantly independently associated with CRE (p=0.0005).
conclusions: Even standard dose of furosemide would be associated with the progression of cardiorenal syndrome in euvolemic CHF pts via 
cardiac sympathetic nerve activation.
 
